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Overview

. STAR

e |ntroduction

* First éliptic flow measurement at RHIC
 Elliptic flow versus centrality
* Elliptic flow for identified particlesversus p,

 Elliptic “flow” for charged particles with a
p,>2GeV/c

o Summary
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| Why Heavy-lon Collisions?
<’smaz  Why Elliptic Flow Measurements?
2N

e Study the bulk properties of
matter far from the ground
state (“parton” matter)

* The pressure - The pressure
gradient generates collective
motion (flow)

e Centra collisions: radial flow

* Peripheral collisions: radial flow
and anisotropic flow

hot and dense phase

Quark Gluon Plasns
formation phase .
spdcc
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A Hydro Calculation of Elliptic
ﬁfs"‘m Flow

P. Kolb, J. Sollfrank, and U. Heinz
Pb + Pb, b=7fm
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TAR

ﬁfsn_ V,(p,) for high p, particles

M. Gyulassy, I. Vitev and X.N. Wang, nucl-th/00012092

00—

- m—a Hydro+GLV quench., dNidy=1000
0.25 - ®—e Hydro+GLV quench, dN1dy=500
| &—+ Hydro+GLV quench., dNjdy=200

y 0.20 | Quenched pQCD .
0.15 -
0.10
X I

V,(Py)

0.05 -

0.00 -

p; [GeV]

1/17/2001 Raimond Snellings, Quark Matter 2001 5



A Summary (elliptic flow)

RN
N

Zhang, Gyulassy, Ko, PL B455 (1999) 45
» Rescattering —

» Converts space . =
anisotropy to . .
momentum anisotropy v, | .- '

 Becomes more spherical m@;é : S
« Self-quenching | |
\/thermalizationat Dt e s s
Early time t (fm/c)
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ﬁ The STAR Detector at RHIC

Electronic
Platforms
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Coils Magnet SVT

FTPC
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A A schematic view of v,

STAR
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ﬁ Azimuthal-angle distribution versus

R 1 T,

DAt reaction plane

Particle-Plane Correlation
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TAR

T@ Excitation function
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Centrality Selection

0.2 0.4 0.6 0.8

ch
n., = primary tracks in [n| < 0.75
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D Charged particle v, versus centrality

e Boxesshow
“Initial spatial
anisotropy” €

scaled by 0.19-
0.25
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A Sub Event Correlation
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TAR

ﬁ/su Different “sub event” methods
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TAR

e 0.08
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Systematic errors
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o]

V,(p,) for athermal source

"\

Pasi Huovinen
Simple thermal source v,

&
0.3

:Jx—@ G_;'; pions
0.2
-y, protons
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C,-eVmrC
V,(m) = — PN : | | |
C3+e m=p C4 0.5 1 15 2

1/17/2001 Raimond Snellings, Quark Matter 2001 16



Charged particle and charged pion

%m V() (Minimum bias)
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Charged pion and proton + anti

7{{ proton V2(pt) (minimum bias)
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A A Hydro view of the world

e Hydro
calculations:

~ 0.1

H__, 0.09E-* []]ﬂI'IS

:i

P. Huovinen,

P. Kolb and
U. Hainz

1/17/2001

e protons + anti protons

0.08E-_ Hydro calculations
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Charged pion v,(p,) for different
{— centralities
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Charged particle anisotropy

A
S

e Only statistical
errors

o Systematic error
10% - 20% for p,
=2-45GeV/c

« Moreinthe STAR
high-pt talk
(James Dunlop,
PS2, this
afternoon)
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Summary

. STAR

» Mass dependence of v,(p,) shows a behavior in
agreement with hydro calculations

» Largev, Isan indication of early thermalization

* First time in Heavy-lon Collisions a system
created which at low p, isin quantitative
agreement with hydrodynamic model
predictions for v, for mid-central collisions

* Around p, > 2 GeV/c the data starts to deviate from
hydro. However, v, stays large.

I
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